Abstract: Novozym® 435 efficiently catalyzed the chemo-, regio-, and enantioselective 22 transesterification of 1-aryl-2,2-dimethyl-1,3-propanediols in different organic solvents with 23
used as sedatives, tranquilizers, anxiolytic and muscle relaxing drugs. [1] [2] [3] Mephenesin ( Fig. 1) , 32 a clinical muscle relaxant, has marked structural resemblance to methocarbamol but it is a 33 diol rather than a carbamate. 4 Bronopol, 2-bromo-2-nitro-1,3-propanediol, is an antimicrobial 34 agent and used as a preservative in cosmetics. 5 In addition to the pharmacological profile, 35 propanediols such as 2,2-bis(bromomethyl)-1,3-propanediol is widely used as a flame 36 retardant. 6 Recently, 1,3-propanediol has also emerged as an interesting polyester raw 37 material similar to homologs ethylene glycol and butanediol. 14-16 Similar enantiomerically pure substrates, namely, 1-59 (4-phenyl)-2,2-dimethyl-1,3-propanediol and 1-(4-chlorophenyl)-2,2-dimethyl-1,3-60 propanediol, have been obtained as their chiral cyclic phosphonates from the corresponding 61 phosphoric acid derivatives. These chiral cyclic phosphonates have been used as the chiral 62 derivatizing agents for the enantiomeric excess (ee) determination of amines, alcohols, and 63 unprotected amino acids. [17] [18] [19] [20] [21] However, none of the methods used green catalysts-64 enzymes-for obtaining enantiomerically pure 1-aryl-2,2-dimethyl-1,3-propanediols in an 65 the diastereomeric mixtures were successfully separated, and the ee was calculated from the 108 integration of the peaks of respective acetoxy group singlets. This data is presented in Table  109 1. The addition of Eu(hfc) 3 caused a downfield shift of all the protons in the 1 H NMR spectra. 110
The absolute configuration assigned to the products in the scheme under Table 1 vinyl acetate as the acyl donor, the enzyme reactions were carried out on a series of 141 differently phenyl-substituted 1,3-propanediols 1b-j under identical conditions (Scheme 2). 142
As the customary, these reactions were stopped at the 50% conversion (qualitative, by tlc) by 143 filtering off the enzyme. The unreacted propanediols 1b-j and product monoacetates 4b-j 144 were separated by performing flash column chromatography over silica gel. The optical 145 rotation values, observed chemical yields, and time required for the half acetylation of 146 propanediols 1a-j to the corresponding acetates 4a-j are listed in Table 2 . The enantiomeric 147
ratios (E-values) of the reactions were calculated using Eq. 1 and are reported in Table 2 . 148
Eq. 1 149
where c is the conversion of the reaction, and ee is the enantiomeric excess of the product. 150 151 Scheme 2. Kinetic resolution of racemic 1-aryl-2,2-dimethyl-1,3-propanediols 1a-j. 152 153 Table 2 Stereoselective acetylation of 1-aryl-2,2-dimethyl-1,3-propanediols 1a-j in THF. 154 
CLSR. 156
Enantioselection was evident from the opposite signs and comparable values of 157 specific rotation for each pair of unreacted diols and the corresponding acetates. All the 158 unreacted diols showed a negative sign of rotation, whereas the acetates showed a positive 159 sign of rotation (Tables 1 and 2 ). Enantiopure 1a with R absolute stereochemistry has a 160 negative optical rotation (conc. 1g/100 mL of CHCl 3 , [α] D = − 49.9°). 18 This indicates that the 161 unreacted diols 1a-j with negative optical rotations are optically enriched in favor of the R 162 isomers, whereas monoacetates 4a-j are optically enriched in favor of the S isomers. 163
The ee values were determined by 1 H NMR experiments using Eu(hfc) 3 as the chiral 164 lanthanide shift reagent in CDCl 3 as the solvent (vide supra). The 1 H NMR peaks for the 165 diastereomeric mixtures were successfully separated, and the ee was calculated from the 166 integration of the peaks of acetate, methyl, methoxy, or chiral center proton, whicheverD r a f t 1j), addition of Eu(hfc) 3 led to broadening of peaks in the respective 1 H NMR spectra and 169 therefore, the ee could not be determined. Use of another chiral shift reagent, Eu(tfc) 3 , also 170 led to the same unfortunate outcome. In all these cases again, chemo-and regioselectivity of 171 the transesterification reaction turned out to nearly exclusive in the favor of primary acetoxy 172 products 4b-j. The isomeric secondary acetoxy product was isolated in trace amounts (<5% 173 yield) when the starting material was 1d (4-MeO-substituted phenyl). The enantioselectivity, 174 however, ranged from 19-57% for 4a-j and 5-71% for unreacted recovered 1a-j. 175
The stereoselective deacetylation of one representative compound 1-(4-176 methoxyphenyl)-2,2-dimethyl-1,3-propanediacetate 6 was also studied using Novozym® 435 177 in different organic solvents for kinetic resolution using n-butanol as the acetyl scavenger. 178
When monitored in anhydrous organic solvents, no deacetylation was observed. 179
Subsequently, water-saturated organic solvents were used to screen the catalytic activity of 180 Novozym® 435 as enzymes show better catalytic activity in aqueous medium. However, no 181 deacetylation of 6 was observed. 182 D r a f t
Experimental General 192
The melting points are reported in degrees Celsius, measured using a MEL-TEMP II 193 capillary melting point apparatus, and are uncorrected. The H 1 and C 13 NMR spectra were 194 recorded using a Bruker AV-300 spectrometer at 300 and 75. 1-(4-Chlorophenyl)-2,2-dimethylpropane-3-acetate-1-ol (4b To a stirred solution of 1-(4-methoxyphenyl)-2,2-dimethyl-1,3-propanediol (80 366 mmol) in acetic anhydride (160 mmol), DMAP (catalytic amount) was added, and the 367 resulting mixture was stirred at room temperature for 48 h. Water was added to the reaction 368 mixture and extracted with ethyl acetate (3 × 100 mL). The organic layer was dried and 369 concentrated to afford a crude product which was purified by column chromatography (8% 370
EtOAc/hexane as the eluent Table 1 . Stereoselective acetylation of racemic 1-(4-methoxyphenyl)-2,2-dimethyl-1,3-444 propanediol 1a in different solvents 445 
